DRAFT – VERY PRELIMINARY and incomplete

Main subjects to be addressed in a design study

Definition of R&D steps à la Greg Low:

R1 R&D needed for feasibility demonstration of the machine

R2 R&D needed to finalize design choices and ensure the reliability of the machine

R3 R&D needed before starting production of systems and components

R4 R&D desirable for technical or cost optimization
Neutrino Factory (assuming 4 MW proton driver)

	0. Machine part
	Subsystem
	Subject to be addressed
	Strongly linked to
	Approximate ranking in Greg Loew Units

	1. 1) Proton Driver
	a) 2 GeV Linac
	H- injection
	
	4

	2. 
	
	Space charge / Instability problems in accumulator / compressor rings
	
	3

	3. 
	
	Choice of energy
	
	2

	4. 
	
	Choice of repetition rate
	
	2

	5. 
	
	Choice of number of bunches
	
	2

	6. 
	b) Fast cycling synchrotrons at higher energy
	
	
	4

	7. 
	
	Choice of energy
	10-12
	2

	8. 
	
	Choice of repetition rate
	10-23
	2

	9. 
	
	Choice of number of bunches
	10-23
	2

	10. Target
	
	
	7-9
	

	11. 
	Solid target
	
	7-9
	2

	12. 
	Liquid jet
	
	7-9
	2

	13. 
	Activation and radiation issues
	Detailed simulation with estimate of isotope composition of activated components
	
	2

	14. Pion / Muon collection
	
	
	
	

	15. 
	Horn
	
	7,8
	1

	16. 
	Solenoid
	
	7,8
	3

	17. 
	Funnelling / quadrupole channel
	
	7,8
	2

	18. 
	Activation and radiation issues
	Detailed simulation with estimate of isotope composition of activated components
	
	2

	19. Phase rotation / Cooling
	Cooling in a linear systems
	
	8,9
	3

	20. 
	Other cooling arrangements
	
	8,9
	?

	21. 
	Ring Coolers
	
	8,9
	1

	22. Acceleration
	Re-circulating linear accelerators
	Choice of rf frequency
	8,9
	2

	23. 
	Very fast accelerating synchrotrons
	
	
	1

	24. 
	FFAGs
	
	
	2

	25. Decay ring
	
	
	
	4

	26. 
	Activation and radiation issues
	Detailed simulation with estimate of isotope composition of activated components
	
	2


Beta Beam

	0. Machine part
	Subsystem
	Subject to be addressed
	Strongly linked to
	Approximate ranking in Greg Loew Units

	1. Proton driver
	
	
	
	4

	2. Target
	
	Efficient ion production
	4
	4

	3. Ion source
	
	Efficient ionisation
	4
	2

	4. 
	Activation and radiation issues
	Detailed simulation with estimate of isotope composition of activated components
	
	2

	5. Bunching
	
	
	4
	2

	6. Intermediate acceleration / storage ring
	
	Choice of machine
	4
	2

	7. PS acceleration
	
	
	
	3

	8. 
	Decay losses
	Detailed simulation with estimate of isotope composition of activated components
	
	1

	9. SPS acceleration
	
	
	
	4

	10. 
	Decay losses
	Detailed simulation with estimate of isotope composition of activated components
	
	2

	11. Decay ring
	
	
	
	

	12. 
	Decay losses
	Detailed simulation with estimate of isotope composition of activated components
	
	2

	13. 
	Longitudinal stacking
	
	
	2


